Communication about end-of-life care is a core clinical skill. Simulation-based training improves skill acquisition, but effects on patient-reported outcomes are unknown.
We conducted a randomized trial to examine whether a communication skills-building workshop aimed at internal medicine and nurse practitioner trainees, using simulation during which trainees practiced skills associated with palliative and end-of-life care communication, had any effect on patient-, family-, and clinician-reported outcomes. Our hypothesis was that this workshop would increase the discussion of palliative and end-of-life care by trainees and improve patient, family, and clinician ratings of the quality of communication about end-of-life care as well as the quality of end-oflife care.
Methods

Trial Design
Internal medicine residents, subspecialty fellows, and nurse practitioner trainees were randomized to the simulationbased intervention vs usual education. Randomization was at the level of the trainee, but the primary outcome was assessed at the level of patients clustered under trainees. Randomization was stratified by site, year of training, and profession and occurred in blocks of 4. Outcomes were assessed by surveying 3 types of evaluators: patients, families, and clinicians. Evaluators' encounters with trainees occurred before or after the time of the intervention. Trainees could not be blinded to group assignment, but outcome evaluators and staff collecting evaluations were.
Human subjects approval was obtained from the University of Washington and Medical University of South Carolina institutional review boards. Trainees provided written consent. Evaluators were provided an information sheet; we obtained a waiver for written documentation of consent. Race/ethnicity, an important predictor of attitudes toward end-of-life care, was based on self-reports using fixed categories.
Participants Trainee Participants
Trainees were recruited from University of Washington and Medical University of South Carolina between 2007 and 2012. Eligible trainees included all internal medicine residents and fellows in pulmonary and critical care, oncology, geriatrics, nephrology, and palliative medicine subspecialties. Nurse practitioners were eligible if they were currently enrolled in, or had recently completed, training programs that included care for adults with life-threatening or chronic illnesses.
Patient-Evaluators
Patients were identified by screening medical records, identifying those who had encounters with an enrolled trainee. Encounters occurred between trainees and patients in primary care clinics or on prespecified inpatient services (eg, general medicine, medical intensive care unit, hematology-oncology). Eligible patients had a high likelihood of having a discussion about end-of-life care, and eligibility criteria included median survival of approximately 1 to 2 years: lifelimiting illness (eg, metastatic or stage IV cancer, oxygendependent chronic obstructive pulmonary disease, stage III or IV heart failure, Child-Pugh class C liver disease) or comorbidities suggesting severe illness (score ≥5 on the Charlson Comorbidity Index 12 ). We also included patients with documentation of communication about end-of-life care (palliative care consult or do not resuscitate order), an intensive care unit stay of 72 hours or longer, or age 80 years or older with a hospital stay of 72 hours or longer. For outpatients, we required 3 or more visits with the trainee to enhance opportunity to discuss end-of-life care.
We also required that all evaluators remember the trainee well enough to evaluate his or her communication skills, and all surveys included a trainee's photograph. We used inperson and mail-based recruitment procedures, with 3 contacts for nonrespondents. Patients could be contacted to evaluate up to 2 trainees and provided ratings between October 2007 and January 2013.
Family-Evaluators
Family members were identified 1 of 3 ways: participating patients identified family involved with their care; family of noncommunicative, otherwise-eligible, patients; and family of eligible patients who died. Families could be contacted to evaluate up to 2 trainees and provided ratings between November 2007 and January 2013.
Clinician-Evaluators
Clinician-evaluators included nurses and attending physicians who observed care provided by the trainee. Nurseevaluators were identified through screening patient medical records and review of unit schedules. Physicianevaluators were faculty members identified through patient medical records or clinical schedules. Clinician-evaluators were not limited in the number of trainees they could evaluate and provided ratings between April 2008 and January 2013.
Intervention
The intervention was adapted from a residential workshop associated with improved communication skills for oncology fellows.
6, 13 Our intervention comprised eight 4-hour sessions led by 2 faculty: a physician and a nurse. A content outline and facilitator guide were developed. Each session included (1) a brief didactic overview, including a demonstration role-play by faculty; (2) skills practice using simulation (simulated patients, family, or clinicians); and (3) reflective discussions. Each session addressed a specific topic (eg, building rapport; giving bad news; talking about advance directives; nursephysician conflict; conducting a family conference; do-notresuscitate status and hospice; and talking about dying). 6,14 The intervention used 2 patient stories that unfolded sequentially, starting with diagnosis of serious illness and ending with death. In a before-after analysis of these intervention trainees, the course was associated with significant improvements in communication skills regarding giving bad news and responding to emotion, as assessed by standardized patient encounters. 15 
Outcomes
Primary Outcome-Quality of Communication The quality of communication (QOC) questionnaire was developed from qualitative interviews and focus groups with patients, families, and clinicians and is available online. [16] [17] [18] It is a multi-item survey (18 items for patients and clinicians; 19 for family): 1 item measures the overall quality of communication, and the remaining items measure specific aspects of communication. Each item is rated from 0 ("poor") to 10 ("absolutely perfect"). The instrument has acceptable internal consistency, and construct validity was supported through correlations with conceptually related measures (eg, number of discussions with the clinician about end-of-life care and extent to which the clinician knows the patient's treatment preferences).
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For this study, we used a previously validated composite score constructed as the respondent's mean score for valid responses to all ratings, after first recoding responses of "clinician didn't do this" to 0. 17 If the respondent omitted rating an item, this item contributed to neither numerator nor denominator. For example, a patient who indicated that the trainee had not performed 6 of 17 items, had a rating of 0 on 4 items, a rating of 6 on 5 items, and a rating of 10 on 2 items would receive a composite score of 2. Although a minimal clinically significant difference (MCID) is not known for the quality of communication questionnaire, a 7-item subscale was responsive in a prior randomized trial of a communication intervention, showing a significant but small improvement (0.6 points, effect size = 0.21). 19 In addition to the composite measure, we examined a single-item rating of overall communication.
Secondary Outcomes-Quality of End-of-Life Care The quality of end-of-life care (QEOLC) questionnaire is a multiitem (26 items for patients and families; 10 for clinicians) survey developed through qualitative studies for assessing the quality of clinician skill at providing end-of-life care. [20] [21] [22] [23] The instrument has acceptable internal consistency. 24 Construct validity was supported through correlation with conceptually related measures: physician knowledge of palliative care; patient and family satisfaction with care; and nurse ratings of physician's care. 24 We used a composite measure constructed as the respondent's mean for valid responses from all items, similar to the QOC questionnaire described above. 
Statistical Analyses
The association of the intervention with all outcomes of interest was tested using regression models. Because trainee randomization was stratified, site and randomization strata (trainee type and level of training) were included as covariates in all models.
Data provided by patient-, family-, and clinicianevaluators were cross-classified, with some evaluators providing ratings for multiple trainees, and trainees receiving ratings from multiple evaluators. Because there was minimal clustering of trainees under patient-or family-evaluators, 1 survey was selected per evaluator, with selections favoring surveys maximizing the number of trainees evaluated. This allowed analysis using simple clustered models, with patient-and family-evaluators clustered under trainees. Each model included only trainees for whom there was at least 1 valid response on the outcome for both the preintervention and postintervention periods. Models regressed each outcome on study period (preintervention or postintervention), randomization group, and the primary predictor of interest: an interaction term for study period and randomization group. For patients and families, scores on the QOC and QEOLC questionnaires demonstrated ceiling effects; therefore, these scores were modeled as censored variables using Tobit regression. All other outcomes were modeled with robust linear regression. All patient and family models were based on restricted maximum likelihood estimation. In addition to the primary analyses, we performed 2 post hoc analyses on patient QOC scores, restricting the samples to patients whose care was provided in the outpatient setting or patients who rated their own health status as "poor" on a single health-status question.
We retained the cross-clustered design of clinician data, given the greater clustering of trainees under evaluators. For these analyses, a clinician-evaluator could evaluate trainees in one or both randomization groups. Each level-1 model regressed the outcome on study period; the level-2 model regressed the level-1 intercept on randomization group and the covariates for randomization strata and regressed the level-1 slope on randomization group only. Of primary interest was the coefficient for the level-1 slope regressed on randomization group. We modeled all clinician outcomes with robust linear regression, using full maximum likelihood. Models were based on surveys with complete data on all predictors and the outcome of interest.
We conducted an additional analysis using propensity scoring to weight patient scores on the primary outcome to examine for potential nonresponse bias. This model was weighted to make surveys used in the analysis representative of all surveys requested from patients (eAppendix in Supplement). These analyses showed no evidence that nonresponse or exclusion of surveys from the analysis produced bias in the primary study finding (eAppendix and eTable 1 in Supplement).
Sample size was determined by the number of trainees in the 2 institutions. Power to find a 2-point change and large effect size (γ = 0.80) on the QOC questionnaire was estimated as 0.80, assuming 200 trainees per group; intraclass correlation coefficient estimates of 0.11 for patients and 0.35 for families; 4 or 5 evaluators per trainee; and 2-sided α = .05. The 2-point change on the QOC questionnaire was based on the hypothesis that the intervention would improve at least 2 QOC items by 1 point.
All inferential statistics were based 2-sided tests, with P < .05 as statistically significant. We used IBM SPSS version 19 (IBM SPSS); Mplus version 7 (http://www.statmodel.com); and HLM version 7.0 (Scientific Software International Inc) for all analyses.
Results
We approached 1068 eligible trainees, of whom 472 (44%) were randomized ( Figure 1) . Participation rates were higher for physicians than for nurse practitioners (55% vs 18%; P < .001). Among physicians, participation rates were higher for first-year residents than for those in later postgraduate years (81% vs 39%; P < .001) and for women than for men (60% vs 52%; P = .04). Participation rates were also higher for non-Hispanic whites compared with racial/ethnic minorities (61 vs 52%; P = .03). Of the 406 trainees who completed the study, 184 (45%) were randomized to the intervention. Characteristics of the randomized trainees are shown in Table 1 .
We received 1866 patient evaluations completed by 1717 patients evaluating 345 trainees: 1569 patients evaluated 1 trainee and 148 patients evaluated 2 trainees. We received 936 surveys completed by 898 family respondents, evaluating 295 trainees: 861 evaluating 1 trainee and 37 evaluating 2 trainees. We also received 2756 surveys completed by 890 clinicians evaluating 325 trainees: 360 evaluating 1 trainee, 176 evaluating 2 trainees, 345 evaluating 3 to 15 trainees, and 9 evaluating 16 to 27 trainees. Table 2 shows characteristics of patient-, family-, and clinician-evaluators.
Evaluator response rates were calculated based on the surveys sent rather than individual participants and excluded from the denominator respondents who indicated that they did not recognize the trainee. The rates were 44% of patient surveys, 68% of family surveys, and 57% of clinician surveys. If it is further assumed that the same proportions of nonrespondents and respondents did not recognize the trainee, the estimated response rates are 56% of patient surveys, 74% of family surveys, and 64% of clinician surveys.
Among patients, response rates differed according to the eligibility criteria, with significantly lower rates for patients in hospice care (27% vs 42%; P < .001), those who had documented communication about end-of-life care (34% vs 42%; P = .002), inpatients older than 80 years (31% vs 42%; P < .001), and those with cancer (36% vs 42%; P = .002) or end-stage liver disease (32% vs 41%; P = .01). Response rates were also lower for minority groups (self-reported) compared with white/nonHispanic (38% vs 44%; P < .001) and for patients recruited from the inpatient setting compared with the outpatient setting (37% vs 66%; P < .001). The remaining eligibility criteria, patient sex, and study period were not associated with response rates (eTable 2 in Supplement).
Family members were significantly less likely to complete surveys as a result of the patient's death (29% vs 78%; P < .001) or if the patient was a member of a racial/ethnic minority group (60% vs 69%; P = .003). Family member response rates were not associated with any other patient characteristics or study period (eTable 3 in Supplement).
Among clinician-evaluators, physicians were significantly more likely to return surveys than nurses (65% vs 52%; P < .001). There was no evidence of differential response rates by sex of clinician-evaluator or trainee, trainee type, or setting (eTable 4 in Supplement).
Primary Outcome-QOC Scores
The mean QOC score was 6.5 (95% CI, 6.2 to 6.8) on postintervention patients' surveys for intervention trainees, compared with 6.3 (95% CI, 6.2 to 6.5) on surveys for all other patient groups (ie, patients of control trainees from both periods and preintervention patients of intervention trainees). After covariate adjustment, there was no significant association between the intervention and QOC score ( Table 3 and eTable 5 in Supplement) For the single-item rating of overall QOC, mean scores were 8.4 (95% CI, 8.1 to 8.7) on postintervention ratings of intervention trainees and 8.5 (95% CI, 8.3 to 8.6) for all other ratings. After covariate adjustment, there were no significant differences associated with the intervention. Scores on the QOC questionnaire (both the total score and singleitem rating) were significantly higher at the Medical University of South Carolina than at the University of Washington and significantly lower for first-year residents than for other trainees (Table 3) .
To explore potential subgroups for whom end-of-life discussions might be more feasible or relevant, we performed 2 The family-and clinician-rated QOC scores were not associated with the intervention (Table 3) . For family surveys, single-item ratings were significantly higher at the Medical University of South Carolina than at the University of Washington, but there was no association with training year; neither site nor training year was associated with differences in QOC scores (eTable 6 in Supplement). For clinician surveys, first-year residents had significantly lower scores on both the QOC score and single-item rating, but site was not associated with either (eTable 7 in Supplement). Propensity modeling showed no evidence that nonresponse or exclusion of surveys from the analysis produced bias in the primary study finding (eTable 1).
Secondary Outcome-QEOLC Scores
Findings for the QEOLC score showed similar results (Table 3) . For patient ratings, the mean score for trainees after the intervention was 8.3 (95% CI, 8.1 to 8.5), compared with 8.3 (95% CI, 8.1 to 8.4) for all other surveys. After covariate adjustment there was no association with the intervention, but there was a significant association with study site (higher at Medical University of South Carolina) and training year (lowest for firstyear residents). Family ratings showed no association with the intervention and also showed no association with study site or training year. Clinician ratings showed no association with the intervention and no association with study site; however, first-year residents had significantly lower scores.
Depressive Symptoms
Patients' depressive symptoms were significantly associated with the intervention (Table 4) . The mean score on the PHQ-8 for patients of trainees who had received the intervention was 10.0 (95% CI, 9.1 to 10.8), compared with 8.8 (95% CI, 8.4 to 9.2) for patients of control trainees and preintervention train- ees in the intervention group. After covariate adjustment, the intervention was associated with a significant increase in depressive symptoms, with a preintervention-to-postintervention increase in the intervention group of 2.2 PHQ-8 points (95% CI, 0.6 to 3.8) compared with the control group (less than the MCID of 5 points.) There was no association with study site, but depression scores for patients of the most senior trainees were significantly lower than those for patients of first-year residents. The intervention was not associated with depression scores in family respondents.
Functional Status
Patients' SF-12 physical and mental component scores were not associated with the intervention. The mean physical status score for patients of postintervention trainees was 30.8 (95% CI, 29.4 to 32.1), compared with 29.7 (95% CI, 29.0 to 30.4) for patients of control trainees and patients of preintervention trainees. Means for the mental component scores for the 2 groups were 43.7 (95% CI, 42.1 to 45.2) and 43.7 (95% CI, 42.9 to 44.4). Adjusted models showed no significant intervention effect (Table 4) . (8) 8 (2) 7 (2) Some high school 70 (9) 110 (12) 23 (6) 32 (7) High school diploma/GED 149 (20) 214 (24) 76 (20) 90 (19) Some college 253 (34) 268 (29) 135 (35) 183 (39) 4-y college degree 123 (17) 127 (14) 82 (21) 86 (19) Postcollege study 105 (14) 118 (13) 64 (16) 66 (14) Income level, No. (%), $ c 652 803 <500 41 (6) 53 (7) 501-1000 141 (22) 164 (20) 1001-1500 77 (12) 113 (14) 1501-2000 69 (11) 76 (9) 2001-3000 84 (13) 92 (11) 3001-4000 69 (11) building workshop for internal medicine residents, subspecialty fellows, and nurse practitioners that assessed the effects of this intervention on patient-, family-, and clinician-reported outcomes. In another publication, we showed that this intervention was associated with acquisition of new skills in delivering bad news and responding to emotion, as assessed by standardized-patient encounters. 15 In this study, we found e This outcome was censored from above and modeled with Tobit regression. It was modeled as a linear outcome in the cross-classified clinician sample. Intercepts (estimated preintervention mean for first-year residents at University of Washington in the control condition) for the 3 evaluator groups were, respectively, 9.295, 9.221, and 7.502. f For patients and family members, this outcome had a strong ceiling effect and was modeled as censored from above, using Tobit regression. Intercepts (estimated mean value during the preintervention period for first-year residents at University of Washington in the control condition) for the 3 evaluator groups were, respectively, 8.197, 8.244, and 7.472.
there was no significant change in ratings of QOC or QEOLC as assessed by patients, family, or clinicians. We found significant improvement in ratings of QOC for patients who assessed their health status as "poor," for whom communication about palliative care may be particularly relevant; however, as a post hoc subgroup analysis, this must be interpreted with caution.
A possible explanation for the absence of change in patient and family ratings of QOC and QEOLC may be linked to the difficulties that untrained or unprompted patients or family have in accurately rating clinician communication or endof-life care. Although an intervention to identify and provide feedback related to patient-specific barriers to communication about end-of-life care was associated with a significant Abbreviations: R1, first-year resident; R2, second-year resident; R3, third-year resident. a All outcomes were modeled within evaluator types (patient or family) using robust linear regression models, evaluators clustered under trainees, and estimates based on restricted maximum likelihood. The model for each outcome and evaluator group included only the predictors shown on the rows, included only 1 evaluation per evaluator, and included only those trainees who had at least 1 valid outcome score for both the preintervention and postintervention periods. Results with mean scores are shown in eTables 5-7 in Supplement. b b = expected change in the outcome score with a 1-point increase in the row predictor. c All P values and 95% CIs were based on 2-tailed tests. P values for overall differences between strata were based on likelihood ratio tests; other P values were based on Wald test. d Standard composite measure for the PHQ-8 Depression Questionnaire.
e Interaction term computed as randomization group × time point (0 = control group or preintervention evaluation for intervention group; 1 = postintervention evaluation for intervention group).
f Main effect of randomization group (0 = control, 1 = intervention).
g Main effect of time: effect of the pre/post indicator (ie, whether the evaluator's last encounter with the trainee occurred before [0] or after [1] the workshop series to which the trainee was assigned). h 0 = University of Washington; 1 = Medical University of South Carolina.
i Stratified randomization was done within the 2 study sites, using 5 randomization strata: (R1; R2; R3/fellow; students in nurse practitioner or nursing education programs; and community nurses, nurse practitioners or registered nurses). Neither of the nursing strata had cases in these analyses and are omitted from the Similarly, a randomized trial of a communication skills workshop for oncologists showed improvement in communication skills as assessed by trained raters but no improvement in patient ratings. 7,40 Therefore, our findings may not negate the value of using simulation for communication skills training (which appears to have improved trainees' communication skills 15 ) but suggest that patients and family members may require training or prompting to provide accurate assessment of these skills. It is also possible that the time lag between evaluators' working with the trainee and completing the evaluation affected evaluators' ability to rate accurately or that patient contact with multiple clinicians diluted the effect of a trained clinician. It is also possible that the intervention was not effective despite improved scores with standardized patients 15 or that improvement in communication skills in a standardized-patient encounter does not translate to actual patient care. The increase in patients' depressive symptoms associated with the intervention is noteworthy. Although statistically significant, the 2.2-point change in PHQ-8 scores is less than the MCID and is the result of one among multiple comparisons. However, patients could experience depressive symptoms or feelings of sadness as a result of discussion about endof-life care. An observational study showed that patients' understanding of an incurable prognosis was associated with lower patient ratings of their physicians' communication, 41 supporting the possibility that increasing patients' awareness of prognosis may trigger negative experiences. Our finding that the increase in patients' depressive symptoms was significantly greater for first-year residents suggests this increase might be associated with the skill level of the clinician having the discussion. Future studies should explore the effect of discussing end-of-life care on patients' psychological symptoms and satisfaction with care. If these findings are substantiated, studies should also consider ways to mitigate negative effects while achieving the positive effects of these discussions.
3-5
The randomized design of our study and the number of participants are important strengths, but additional limitations should be considered. First, the participation rates were fairly high for physicians but lower for nurse practitioners, which may affect the generalizability of the findings. In addition, the generalizability of these findings to training at other institutions is not certain. Second, participation rates for evaluators could allow nonresponse bias. Sicker patients were less likely to participate, limiting our ability to assess the intervention among patients most likely to have an end-of-life discussion. Third, because evaluations were completed up to 10 months after the intervention, there could be shorter-term benefits that were not identified.
Conclusion
Among internal medicine and nurse practitioner trainees, simulation-based communication skills training compared with usual education did not improve quality of communication about end-of-life care or quality of end-of-life care but was associated with a small increase in patients' depressive symptoms. These findings raise questions about skills transfer from simulation training to actual patient care and the adequacy of communication skills assessment.
